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The title compound, C15H15F3N2O2S, adopts a conformation 
with an intramolecular C— H- ■ -n interaction. The dihedral 
angles between the planes of the 4-(trifluoromethyl)phenyl 
and ester groups with the plane of the six-membered 
tetrahydropyrimidine ring are 81.8 (1) and 16.0 (1)°, respec- 
tively. In the crystal structure, intermolecular N— H- ■ -S 
hydrogen bonds link pairs of molecules into dimers and N— 
H- ■ O interactions generate hydrogen-bonded molecular 
chains along the crystallographic a axis. 

Related literature 

For applications of multi-functionalized dihydropyrimidines, 
see: Jauk et al. (2000); Kappe (2000); Mayer et al. (1999). For 
structural analysis, see: Nayak et al. (2009, 2010). 
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Experimental 

Crystal data 

C 15 H 15 F 3 N 2 0 2 S 
M r = 344.36 
Triclinic, PI 
a = 7.2682 (3) A 
b = 9.3205 (2) A 
c = 12.4779 (3) A 
a = 74.199 (2)° 
P = 88.092 (3)° 

Data collection 

Oxford Diffraction Xcalibur 
diffractometer with an Eos 
(Nova) detector 

Absorption correction: multi-scan 
(CrysAlis PRO; Oxford 



Refinement 

R[F 2 > 2a(F 2 )] = 0.032 

wR(F 2 ) = 0.085 

5 = 1.05 

2982 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



y = 69.377 (3)° 
V = 759.39 (5) A 3 
Z = 2 

Mo Ka radiation 
IX = 0.26 mm -1 
T = 120 K 

0.28 x 0.22 x 0.17 mm 



Diffraction, 2009) 

r min = 0.932, r max = 0.958 
16986 measured reflections 
2982 independent reflections 
2670 reflections with / > 2a(I) 
R inl = 0.034 



268 parameters 

All H-atom parameters refined 
Ap max = 0.33 e A~ 3 
APmi,, = -0.26 e A" 3 
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D-H 


H-A 


D- ■ A 


D-H-A 


N1-H1A'-- 


■or 


0.80 (2) 


2.20 (2) 


2.9868 (19) 


169.8 (18) 


N2-H2A'- ■ 


■Si" 


0.830 (19) 


2.462 (19) 


3.2830 (14) 


170 (2) 


C14-H14- 


■Cgl 


0.94 (2) 


2.655 (2) 


3.129 (2) 


112 



Symmetry codes: (i) x + 1, y, z; (ii) — x, —y + 2, — z + 1. 

Data collection: CrysAlis PRO (Oxford Diffraction, 2009); cell 
refinement: CrysAlis PRO; data reduction: CrysAlis PRO 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) 
program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) 
molecular graphics: ORTEP-3 for Windows (Farrugia, 1997) and 
CAMERON (Watkin et al, 1993); software used to prepare material 
for publication: PLATON (Spek, 2009) and PARST (Nardelli, 1995). 
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Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: SI2356). 
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Ethyl 6-methyl-2-sulfanylidene-4-[4-(trifluoromethyl)phenyl]-l,2,3,4-tetrahydropyrimidine-5- 
carboxylate 

S. K. Nayak, K. N. Venugopala, T. Govender, H. G. Kruger, G. E. M. Maguire and T. N. G. Row 
Comment 

The synthesis of multifunctionlized dihydropyrimidone (DHPM) compounds was first reported by the Italian chemist Pietro 
Biginelli in 1 893 (Kappe, 2000 and references therein). DHPMs have emerged as important target molecules because of their 
therapeutic and pharmacological properties such as anticarcinogenic (Kappe, 2000; Mayer et al, 1999) and calcium channel 
modulators (Jauk et al. , 2000 and references therein). We have been working on this DHPMS system in view of the immense 
range of applications (Nayak et al, 2009; 2010). Here, we are reporting the single -crystal structure of the title compound. 

The conformation of the molecule is controlled by an intra-molecular C — H--jt interaction (2.655 (2) A, Table 1) wherein 
the aryl hydrogen H14 is oriented towards the n electrons corresponding to the C2=C3 double bond (Fig. 1). The dihed- 
ral angles between the planes of 4-trifluoromethylphenyl and ester groups (01/C5/02/C6/C7) with the plane of the six- 
membered tetrahydropyrimidine ring are 81.8 (1)° and 16.0 (1)°, respectively. The crystal structure is mainly stabilized by 
hydrogen bonds of centrosymmetric N — H-- S dimers andN — HO molecular chains along the crystallographic a axis (Fig. 
2). The molecules are arranged as polar and hyrophobic sheets with the spacer distances of 4.673 (2)A and 8.359 (2) A, 
respectively as briefly explained in literature (Fig. 3, Nayak et al, 2009; 2010). 

Experimental 

A mixture of ethylacetoacetate (0. 1 mol), 4-trifluoromethylbenzaldehyde (0. 1 mol) and thiourea (0.11 mol) was refluxed in 
50 ml of ethanol for 2 h in the presence of concentrated hydrochloric acid as a catalyst. The reaction was monitored with 
thin layer chromatography and the reaction medium was quenched in ice cold water. The precipitate obtained was filtered, 
dried and crystallized from ethanol at room temperature to obtain the title compound. 

Refinement 

All H atoms were located from difference Fourier map and refined freely with C-H and N-H distances in the range between 
0.80Aand 1.0 A. 



Figures 




Fig. 1 . Molecular structure shows the atom labelling scheme with displacement ellipsoids 
for non-H atoms at 50% probability level, hydrogen atoms are arbitary circle. The dotted 
line shows the C — H-tc intramolecular interactions. Cgl denotes the center of gravity of the 
C2=C3 bond. 
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Fig. 2. The molecular packing shows the molecular chain of N — FFO hydrogen bonds and 
N — H - S intermolecular dimers. 
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Fig. 3. The molecular packing along the a axis with their polar and hydrophobic spacer dis- 
tance (open circle represents centre of inversion). 



Ethyl 6-methyl-2-sulfanylidene-4-[4-(trifluoromethyl)phenyl]-1 ,2,3,4- tetrahydropyrimidine-5-carboxylate 



Crystal data 

C15H15F3N2O2S 
M r = 344.36 
Triclinic, PI 
Hall symbol: -P 1 
a = 7.2682 (3) A 
b = 9.3205 (2) A 
c= 12.4779 (3) A 
a = 74.199 (2)° 
(3 = 88.092 (3)° 
y = 69.377 (3)° 
V= 759.39 (5) A 3 



Z=2 

P(000) = 356 

D x = 1.506 MgnT 3 

Melting point: 471(2) K 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 467 reflections 

6= 1.0-27.9° 

|i = 0.26 mm 1 

T= 120 K 

Block, colorless 

0.28 x 0.22 x 0.17 mm 



Data collection 



Oxford Diffraction Xcalibur 
diffractometer with an Eos (Nova) detector 
Radiation source: Enhance (Mo) X-ray Source 
graphite 

Detector resolution: 16.0839 pixels mm" 1 
co scans 

Absorption correction: multi-scan 
(CrysAlis PRO; Oxford Diffraction, 2009) 
r min = 0.932, 7 max = 0.958 
16986 measured reflections 



2982 independent reflections 

2670 reflections with / > 2a(7) 
R int = 0.034 

Qmax = 26.0°, 6 m j n = 2.4° 
h = -8^8 

>t = 1 1 >1 1 

/ = -15->15 



Refinement 

2 

Refinement on F 
Least-squares matrix: full 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
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R[F 2 > 20(7^)] = 0.032 

wR(F 2 ) = 0.085 

S = 1.05 

2982 reflections 
268 parameters 
0 restraints 



Hydrogen site location: inferred from neighbouring 
sites 

All H-atom parameters refined 
w = l/[o 2 (F 0 2 ) + (0.0385P) 2 + 0.4675P] 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max < 0.001 

Ap m ax = 0.33 e A~ 3 
Apmin = -0.26 e A -3 



Special details 

Experimental. CrysAlisPro, Oxford Diffraction Ltd., Version 1.171. 33. 34d Empirical absorption correction using spherical harmon- 
ics, implemented in SCALE3 ABSPACK scaling algorithm. 

Geometry. All s.u.'s (except the s.u. in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The 
cell s.u.'s are taken into account individually in the estimation of s.u.'s in distances, angles and torsion angles; correlations between 
s.u.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell s.u.'s is 
used for estimating s.u.'s involving l.s. planes. 

Refinement. Refinement of F against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F , conventional 

R- factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2o(F 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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0.988 (17) 


C7 — H7B 


1 .00 (2) 


C14 — C13 


1.389 (2) 


C7 — H7C 


0.95 (2) 


C14 — H14 


0.941 (19) 


Fl — C15 


1.348 (2) 


C2 — C8 


1.493 (2) 






i~»i 

CD — Uz — C6 


1 1 /.D 1 (12) 


P»T P/^ I I A 

UZ — CO — H0A 


1 hq 1 ^^ ^\ 
1U5.1 (11) 


CI — JN2 — C4 


123.04 (13) 


p-7 / • /; II/; a 

C / — Co — H0A 


112.1 (11) 


mi in\i 
CI — JN2 — H2JN 


l ly.u (13) 


1 1 / n / • /C t j/ a 

HOB — Co — H0A 


lOy.y (15) 


C4 — JN2 — H2JN 


ll/f r /i i\ 

llo.D (13) 


p 1 1 p 1 n pn 

cii — ciu — cy 


1 on cn f 1 
120. jy (14) 


r^i \ti r^i 
CI — JN 1 — C2 


123. /o (13) 


pi i pin 1 1 1 n 
Cll — CIU — H1U 


1 in n n\ 
120.0 (10) 


( • 1 XT 1 II 1 Tl T 

CI — JN 1 — H1JN 


1 1 O 1 /1 /i \ 

llo.l (14) 


pn pin t_t 1 n 
cy — C 1 U — H 1 U 


1 1 n a { 1 n\ 
liy.4 (10) 


M 1 Ul M 

C2 — JN 1 — H1JN 


1 1 £ O /1 /i \ 

110. o (14) 


Pin p 1 1 pn 
CIU — Cll — Clz 


1 1 n "7n d c\ 
liy./0 (15) 


r^i r^i r^c 
C2 — Cj — CD 


izD.!>y (13) 


Pin p 1 1 1 1 1 i 
CIU — Cll — HI 1 


1 in i i\ 
120.2 (12) 


r^i r^i f^A 
Cz — Cj — C4 


1 1 Q QQ / 1 1\ 

i iy.yy (13) 


pn p 1 1 Tiii 

Clz — Cll — HI 1 


1 in 1 /1 1 \ 
IzU.l (11J 


r^c r^i r^/i 
CD — Cj — C4 


11/1 in /i i\ 
1 14.3U (12) 


pn pn p i /i 
C 1 Z — C 1 3 — C 1 4 


1 1 n "7 1 £\ 
1 iy. / 1 (15) 


c 1 4 — cy — c i u 


110 fin (\ a \ 

i lo.yy (14) 


p 1 0 P 1 1 U 1 1 

C 1 Z — C 1 3 — H 1 3 


ny.o (ii) 


1 a r^n r^^i 
C 1 4 — CV — C4 


it> n n i\ 
Izz.zz (13) 


p 1 /I P11 TJ11 

C 14 — C 1 3 — H 1 3 


1 in c /1 1\ 
120.5 (11) 


pin p/i 

c i u — cy — C4 


1 1 Q ~IQ (\ 1\ 

i lo. /y (13) 


PI po I T O O 

Cz — Co — Hod 


111 n /1 1\ 
111. / (12) 


\n pyi p-i 
JN2 — C4 — Cj 


1 nn i o /i o\ 
Itjy.lo (12) 


PO p O I JO/' 

Cz — Co — HoC 


1 nn /; /i T\ 
10y.6 (13) 


xn pyi pn 

JN2 — C4 — cy 


1 nn o/i /i 1 \ 
Itjy.SO (11) 


i 1 1) D po i i o p 

Hor> — Co — HoC 


1 no i q\ 
10S.J (15) 


r^i r^^i r^n 
Cj — C4 — Cy 


111 n£ /i t\ 
113. Uo (12) 


pi p Q lit) * 

Cz — Co — HoA 


iin 1 i A a\ 
110.1 (14) 


xn pyi u/i 
JN2 — C4 — H4 


1 n/^ t /n\ 
lUo.Z (y) 


I I tl I) PO lit) A 

HoB — Co — HoA 


1 n/; i o\ 
106. J (16) 


Cj — C4 — H4 


inn /n\ 

iiz.y <y) 


I It)/" p O T_TO A 

HoC — Co — HoA 


1 1 n "7 / 1 n\ 

110./ (iy) 


m /-m U/i 
Cy — C4 H4 


1 nc /i /n\ 
1U!).4 (y) 


pi 1 pn pi i 
C 1 3 — C 1 Z — C 1 1 


1 in 11 ( 1 c\ 
120.31 (15) 


pc /~*i 
Ul — CD — U2 


1 11 TO /1 "5\ 

123.Z5 (13) 


P11 pn pic 
C13 — Clz — CI j 


1 in 1^1 / 1 c\ 
120.14 (15) 


/~u r^i 
Ul — C5 — Cj 


123.34 (13) 


pi i pn p 1 c 
Cll — Clz — CI!) 


1 1 n A "7 /1 c\ 

liy.4/ (15) 


/~ii pc r^i 
U2 — C5 — Cj 


11111 /1 t\ 
113.31 (12) 


p /C P*7 I I "7 a 

Co — C / — H / A 


1 nn i /i i\ 
lOy.J (12) 


cy — c 1 4 — c i j 


1 in *7n nc\ 
12U. /U (1!)) 


p /C P*7 I I "7 13 

Co — C / — H /B 


1 nn i /i i\ 
lOy.J (12) 


PQ p 1 A TTU 

Cy — C 1 4 — rl 1 4 


1 in /i /'i 1 \ 
1ZU.4 (11) 


H /A — C / — H Id 


1 no a /1 n\ 
iuy.4 (1 /) 


CI J — C14 — H14 


1 1 o n /1 1 \ 
1 lo.y (11) 


{ • A P*7 I I "7 / • 

Co — C / — H /C 


1 nn o m\ 
lOy.6 (13) 


Ml Z" 1 1 M 1 

JN2 — CI — JN 1 


116.24 (13) 


TT*7 A p 1 TT*7P 

H7A — C7 — H7C 


111 7 /I 0\ 

111.7 (18) 


N2— CI— SI 


123.24 (11) 


H7B— C7— H7C 


107.3 (17) 


Nl— CI— SI 


120.50 (11) 


F3— CI 5— F2 


106.80 (14) 


C3— C2— Nl 


118.64(13) 


F3— CI 5— Fl 


106.00 (15) 


C3— C2— C8 


128.19(14) 


F2— CI 5— Fl 


106.29 (15) 


Nl— C2— C8 


113.16(13) 


F3— CI 5— C12 


112.93 (15) 
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02 — C6 — C7 


106.10 (12) 


F2 — C15 — C12 


112.89 (14) 


02 — C6 — H6B 


108.8 (10) 


Fl — C15 — C12 


111.43 (14) 


C7 — C6 — H6B 


111.6 (10) 






pi \n p/i pi 
C 1 — JN 2 — C4 — C3 


32. 6D (18) 


PC PI PI \T| 

C5 — C3 — C2 — JN 1 


1 *70 ft 1 /1 1\ 

1 /o.y 1 (13) 


pi mo p/i pn 
C 1 — JN 2 — C4 — C9 


n 1 /^t ( 1 £\ 

— yi.o/ (lo) 


P/1 PI PI \T1 

C4 C3 — C2 — JN 1 


3.2 (2) 


P^ /"'I P/1 ~KT1 

C2 — C 3 — C4 — JN 2 


—24.35 (lo) 


PC PI PI pn 

C5 — C3 — C2 — Co 


-2.4 (2) 


PC PI P/1 "\T^> 

C5 — C3 — C4 — JN 2 


l:>y.44 (12) 


P/1 pi pi po 
C4 — C3 — C2 — Co 


1 *70 11 /1 A \ 
—1 /O.ll (14) 


pi pi p/i pn 

C2 — C3 — C4 — cy 


no ""M /1 £\ 
VS. 24 (lo) 


pi M1 pi pQ 

C 1 — JN 1 — C2 — C3 


1D.O (2) 


pc pi p/i pn 

cs — C3 — C4 — cy 


"7*7 O/l /" 1 C\ 

— / / .y4 (1j) 


pi M1 PI PO 

CI — JN 1 — C2 — Co 


1 £1 11 / 1 A \ 

— lo3.11 (14) 


PI /I Pn P/1 Ml 

C 1 4 — Cy — C4 JN 2 


1 AC 11 ( 1 C\ 

1UD. /3 (ID) 


PC PT p/; P"7 

CD — U2 — C6 — C / 


1 *7A "71 / 1 1\ 

1 /U. 15 (13) 


nn rn p/i XT'! 

C 1 0 — Cy — C4 JN 2 


"71 "M /"1 £\ 

— /3.24 (lo) 


p 1 a pn pin p 1 1 
C 14 — C9 — C 1 0 — C 1 1 


-1.0 (2) 


pi yi pn pyi n 
C 1 4 — Cy — C4 — C3 


1 /; c 1 / 1 n\ 
— lo.M (iy) 


p/i pn pin P11 

C4 — cy — C 1 0 — C 1 1 


1 *7*7 nn c\ i\ 
1 / / .yy (13) 


pm rn p/i n 

c 1 0 — cy — C4 — c j 


lo4.M (13) 


pn pin P11 pn 
cy — CIO — Cll — C12 


U.o (2) 


P£ p.1 pc p.1 

Co — U2 — C5 — U 1 


-1.3 (2) 


cy — C 1 h — C 1 i — C 1 2 


0.3 (2) 


r^o r^c n 
Co — U2 — C5 — Co 


— 1 /o.3j (12) 


r^i/i r^ii rn r^ii 


-0.5 (2) 


C2 — C.5 — CD — U 1 


1 £ 1 "7A /1 

lol . /U (1 j) 


r^i/i r^ii rn nc 
C14 — CI J — CI 2 — 


1 it. 10 / 1 c\ 


p/i n pc pi 
C4 — C3 — C5 — (J 1 


11 A /"1\ 

—22.4 (2) 


pin P11 pn pii 
CIO — Cll — C12 — C13 


n n 

0.0 (2) 


pi pi PC P.1 

C2 — C3 — C5 — (J2 


—21 .2 (2) 


pin pii pit pic 
CIO — Cll — C12 — CI J 


1 t/; T/1 { 1 c\ 
— 1 /6. /4 (15) 


p/i pi pc p.* - ) 
C4 — C3 — CD — U2 


K/l "71 / 1 1\ 

1M. 11 (12) 


P11 pn PIC T7"5 

C13 — C12 — CO — r3 


25.8 (2) 


Pin pn Pi/i pn 

c 1 0 — cy — c 1 4 — c 1 3 


a c /"1"\ 

0.5 (2) 


P11 P1 1 P1C T?*? 

Cll — C12 — ClD — r3 


1 CT /II / 1 C\ 

— 15 /.42 (15) 


C4— C9— CI 4— C13 


-178.50 (13) 


CI 3— CI 2— CI 5— F2 


147.12 (15) 


C4— N2— CI— Nl 


-17.6 (2) 


Cll— C12— C15— F2 


-36.1 (2) 


C4— N2— CI— SI 


163.99(11) 


C13— C12— C15— Fl 


-93.35 (19) 


C2— Nl— CI— N2 


-8.8 (2) 


Cll— C12— C15— Fl 


83.40 (19) 


C2— Nl— CI— SI 


169.61 (11) 







Hydrogen-bond geometry (A, °) 

D—H-A D — H H-A D—A D—H-A 

Nl— HIN-Ol 1 0.80 (2) 2.20 (2) 2.9868 (19) 169.8 (18) 

N2— H2N-Sl ii 0.830 (19) 2.462 (19) 3.2830 (14) 170 (2) 

C14— H14-Cgl 0.94 (2) 2.655 (2) 3.129 (2) 112 
Symmetry codes: (i) x+l,y, z; (ii) -x, -y+2, -z+ 1 . 
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